Abstract. This paper is devoted to solving one dimensional backward stochastic differential equations (BSDEs). We prove the existence of the solutions to BSDEs if the generator satisfies the general growth and discontinuous conditions.
Introduction
The backward stochastic differential equations (BSDEs for short), in the nonlinear case, were firstly introduced by Pardoux and Peng [10] , who established the existence and uniqueness of solutions of BSDEs when the generator is under Lipschitz conditions. Since then, BSDEs have been studied because of the universal applications in stochastic games, partial differential equations and mathematical financial, etc. Owe to the restriction of Lipschitz conditions, many authors improved the results of Pardoux and Peng (see [2, 4, 6, 8, 9] ). Particularly, Gia [7] obtained the existence of solutions of one dimensional BSDEs with linear growth and discontinuous assumptions.
Chen and Wang [1] discussed a class of one dimensional BSDEs with infinite time interval and obtained the unique result with suitable conditions. Furthermore, Fan and Jiang [3] studied the existence and uniqueness of solutions of multidimensional BSDEs with non-Lipschitz coefficients, which generalized the result of Chen and Wang [1] . Recently, Fan et al. [5] firstly obtained the existence of minimal solution of one dimensional BSDEs on finite and infinite time horizon with continuous conditions and general growth. Furthermore, they also gave the unique result under non-Lipschitz assumptions.
Motivated by these works, especially by [7] and [5] , we are devoted to solving the one dimensional BSDEs on finite and infinite time horizon with discontinuous conditions and general growth of generator. In Section 2, we give some notations and technical lemmas. In Section 3, we put forward and prove our main result.
Notations and lemmas
Let 0 ≤ T ≤ +∞ be a fixed constant. Let (Ω, F , P ) be a probability space carrying a standard d-dimensional Brownian motion (W t ) t≥0 , (F t ) t≥0 be the natural σ-algebra generated by (W t ) t≥0 and assume F T = F . | · | denotes the Euclidean norm in R n . Next, we propose some spaces as follows:
S 2 (0, T ; R) denotes the set of real valued, adapted and continuous process
In this paper, we mainly discuss the following one dimensional backward stochastic differential equations (2.1)
. In the following, we introduce some assumptions with respect to the generator of one dimensional BSDE (2.1) with 0 ≤ T ≤ +∞:
(H1) g(t, ·, z) is left continuous and g(t, y, ·) is continuous; (H2) There exist two deterministic functions
For the sake of convenience, we introduce some technical lemmas. The following Lemma 2.2 appears in Fan et al. [5] .
Lemma 2.2. Assume that the generator g(t, y, z) of BSDE (2.1) is continuous in (y, z) and (H2) holds, then, for each ξ ∈ L 2 (Ω,
Lemma 2.3. Assume (H3) holds, let κ n (y, z) be defined as
Then, the sequence of functions κ n (y, z) is well defined for each n ≥ 1, and it satisfies (i) General growth:
(ii) Monotonicity: κ n (y, z) increases in n; (iii) Lipschitz condition:
The proof is similar to Lemma 1 in [8] , we omit it.
Lemma 2.4. Let κ(y, z) be defined in (H3), we consider the following BSDE (2.3)
where ξ ∈ L 2 (Ω, F T , P ), and φ(s) ∈ L 2 (0, T ; R). Then,
(ii) For any solution of BSDE (2.3), φ(t) ≥ 0 and ξ ≥ 0, then it implies y t ≥ 0, P -a.s.
Proof. From Lemma 2.2, we can derive that BSDE (2.3) has at least one solution. In order to complete the proof, we consider the following three equations
and (2.6) y of (2.6) converges to the minimal solution (y t , z t ). Thus, we have
So the proof is completed.
In order to get the main result of this paper, we construct a sequence of BSDEs as follows: Lemma 2.5. Under the conditions of (H1)-(H3), the solutions of (2.8), (2.9) and (2.10) have the properties, for any i ∈ N + , t ∈ [0, T ],
Proof. From (2.8) and (2.9), we have
where ∆ . By mathematical induction, we have
We use mathematical induction again to prove y According to (2.9) and (2.10), we have So, the proof is complete.
